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(57) Abstract 

A method of manufacturing high-accuracy and 
high-quality photomask and micro-device, wherein 
marks (53) are formed in the surrounding areas (52) of 
a mask (Ri) and a management mask (60) having 
marks (63) formed in positions opposite to these marks 
and marks (64 to 66) formed in a pattern area (61) is 
provided. Image characteristics are corrected by 
measuring the projected images of the marks (64 to 
66) of the management mask (60) and adjusting a 
projection magnification so as to minimize deviations 
of projected images of marks (64 to 66) from ideal 
positions, and the positions of the projected images of 
marks (63) at that time are measured. When 
transferring the pattern (Pi) of the mask (Ri), the 
positions of the projected images of the marks (53) of 
the mask (Ri) are measured and the image 
characteristics are corrected so that these positions 
virtually agree with the positions of the marks (63) of 
the management mask, the pattern (Pi) of the mask 
(Ri) then being transferred onto a photosensitive 
substrate (4). 
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j*i j:»)^*v^»ft N *mmm) , ^©7*b^*?©^->*>£>^©gi^* 

7©;l*-> (3 6) 'sctHS** ate (a^tHtCU^tvm ¥H 
830 ^ft£>8i^77©^*->©^y:^©^W7©^* — >© 

*Mi©&Mttl3:l£Ad/ (a • /?) £{&^-T3;fc#\ ^H^W->^ 
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1 0. *&BJ3©|gl 0(Dm&££2>t. 7th7Xi'Ml£fe (4) ±iz 
77>f^>hT-^ (2 4 A, 2 4.B) ^ML, ^Df/W^^*i 
5U!2Stfc (W) ±C<B^"r^#^M^yl^->**jBc©fi*/^->|c^t 

IBttftCDSX^ * - > ©tt/hlfe* * ft ^ ft Butsm 1 S*£± CgfLT Iff Vt> * -f 

77>f^> hv— h^^ssje-rsfctoc^ lasicsi^^ 

■^tHa-fctroT^ W — <fc "5 CUT ^ft^ft&jktCT' 
toS| * T? ® B8 1: J© D T HulBSTt S £ ifcTT S «fc -5 fc: L T * «fc v o £ft?> 
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u iiirf3ft#^#si$i£ftfc^^ 

fflflfcIEg£ftav-*£tfctBU tyI3^2m#i:ltilS-x'-^©^{iJCJ;oT^e> 
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^ t£ ^ X s Hu iBitf;:*;; — > a> & s n a tu ib#sj £ n & ; \# — > © 

^MIB^vx^CJF^-ri>«J:^t:T-#i)o HufBfe^f4(cS-3^Tx lulB 

t-^So ^5>i3, mmfrmztitz^*— >*mm&fa±izm3§.-?%tzi&iz, tuts 
ma>mm}&*mmTz>tiit>^ mm^^izm^xmm^m^to^ 

11^ mmmmo^-^^^u^-^jv (y^y**?) comm.. 
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m 1 1 B fcfc, #fg0Jl©|g 2 u?-*;i/©gM;*Ek 
IE^cs>B&0.8Ek 

mi 5bh:, *mmm4mMmmr-Mmznzv-*t'?i>3-?)v±T'<D®. 
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■ m 1 mmmm 

air, *&w®mim.MJtm£'D%mw*0mLTmwt5o hi^ ?*y 
&> iii^{c^#:^w^^Mjg-r^i^c^^ni)'7-^>^b^^;i'3 4-e 

*5. 3C7-^>yi/f^;i/3 4lt 5&#^*^e>fc*ftja3ffi4©a£fc© 
— ®C N ^ DA (Cr) x ^ft^E V^t^ (MoSi 2 m) , Xfi^OffeOx' 
***m«fct>te¥JB©JBCJK^*->.2 7£J&SUfc*©t?fc5o ^©MJE 
>>1*->2 7£&ir e k5 t 2 007^^ > 2 4 A, 2 4B«^*l 

X. 1/0 fg «fct>**^fflfc Xtt^»*W*T«*!K -0!l^LT4, 5, 

yi/f^;i/3 4©IJS/^->2 7©l//?f£©*S/J\|£2 7W£, 7*YVi?7, 
S'UfcCfcoT* •*©«■-> a y h^4 8 tzm^CDtUSS^^^ — > 3 5# 

ia i t&i^Ts ^rstetttisagsfts^itt^w;*©^* I w^©0g&^ 

• dX, /? • dY©J©&©fR««t ?)**JgJK^^— >2 7*.3>ti-^©H4fe 
{■©IS'hiW (1/0) ©iST^So fts ICJi£^->2 7#S3£&i££fti> 
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%(Dmffi.^*->2 7£afg ( alt 1 «fc *5*^g!Su Xtt*fflBW?-C 
-09i:LT4, 5, LTs it^Eraia©«i«a • /? • dX, a 

g|^*->3 6 tl*tlam£ftmi,X. a-xam<DM^?->P 1, 

P2, P3, PN (N = a 2 ) Sflfc^—^Tffca-r*. ilflt « = 

^?)©i^->Pi (i = i~N) «fc b^ti^nm^v-^mwgkm (x& 
mKi«ce©^^-i/^;i/R'i*iajsr*Rit:t± N tt-H^^moytm. 

7X^-l/f?;i/R l±(D^->mW,2 0tzW*# — >P l#^£*l3 0 c 
©iftC, 77^-Uf^;!/Rl±Clt — >P 1 fc2tLTffi£CDttBWffi 

T2-3(D2^5u^-^J:t)^^T^-r^> h^— ^ 2 1 A, 2 1B*Bj*LT* 

*ftftn*— >Pi, M77^/>bT-^ 2 1 A, 2 lBM^F^o £ 

> h^-^ 2 i a, 2 iBiis &tiB®i$#£fr?i^©&Bi§rfc>-£ffl 
t^^ti^o atRatra^ urn )i/m<Dmm%m 

tit-^Tl/a 2 m&.£.WPisT^Zo It, — >P i 0«/J\Sftffi«± % JR 

J£^*->2 7©g/hSSHitJt^ta^ (mt£5te. Xfcfc4<g30 Tfc3fc«k 
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«pii (i = i~n) & N zti?nmmM%*ft^te&t>mwTz>zt£&^ 

T-V2±.<D\s^2)V£.mmi*tiZ>o l'*-**^— S>2±Ctt. i#@ (i = 
1~N) ©x'^-l^^l/R iiflttBStlT^So S^iiLTtt. 7k 

«B7>:/©i«a («g-3 6 5 nm) m<OUU. XteK r Fx=^>v U-tfft («[ 
ft2 4 8nm) . A r Fx^>71/- If^fe 9 3 nm) . 3gL<ttFi U 

-If % Ofcftl 5 7nm) ^ffflTISo 

H/J^l/a (a(i^Jx.«5 N Xli4«) T% >7-^>^l^^^;V3 4ffl©S 

^{CM^t>*ffl©2oCD2^7C^— * J: 0 4577^^ > h^— * 2 4A, 2 
4B#ff£E££*lTU£o ZtlbtDT^J V?—>7 2 4 A, 2 4BI1 S?K 
-AfiSlj^®, I/— IfK-AStHSHk &£8ft£g« (^y^- v ) 

©^IfiAX^TOtZffi^^D, Z|fl{cgffl5fe¥®f*IT-S2©«(3TOtX|ft 
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^«*tty=7~E-*#SS"eX;&6U Y#|qjfc£S#&5 (£IK4) STOt 

»8fc£oT§«*4£5©Xfis«k Yffiffi, &tf|I|i$g£#fH10£*U £©it$Mi# 

^f^K:, XMii8mX, %.VYm<D&M%l8 mY^^T2)*CDT-fe 

Wt> XY^r-y 6 © 'J -/^-^MMWtS. 

l/f^7^f77'J 1 6rtfcZ#ffiC«&IB*J$ftfcNffl©5£#tRl 7±tT7 

1 , R2, RN#«6g£;h,T^£o d*l£©v;^— 
;i/Rl~RNIl **l*Wai©«^^ — >3 6£#giJLfc^*->P 1~P 
N&mf&Ztltzl/T-pJV m-?*?) T'fe^o Ufi'^'f^ U 1 6fcJ\ 77 
<< h'iil 8fc£oTZ#|R|fc£ft!;i£fc£&£ftT*!K l^*;]/*^-^ 2 

ki/fw-f^u 1 6 iicDP^ic. iHiesffi-cz^iRicm^ttH-c^tt-ess 

SI 8S7>LTUfW^f77 y 1 6 <DZl5fa(DGLW*mmLtz&, 
D-^'l 9©»f^SffiltHIb-Cx Um7-f77'j 1 6tOFjfa©Ml 7h 
Ut^I/X^— is2£(D?£-C, F/ffil©^^ — I'T^A'R l~RN^Ibt 
§5J;atI^ntl^o E12T-(±s V^-^^^^y^ 'J 1 6 4»©i#S©^ 
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^^-l/f^;VR lCH'htCS^HTtSi:^ XY^-^e©*^:^ 
S&C«fcoTaS«4±©»J02/a v h &&&&&&&& 3 ©S5t!StSfc:#»r So 

StffrtofifcgL ^©v**-u^;i/R 2 ©|g/Jv&#8!fgft^ 3 £^UT* 
*t4±©S»S/3«y h«*fe:«!»»3te*iV WT^r>>7-7>h' • UK-h* 
art3£tR4±©g|»)©S'3y MSSSC, M&ttJ&-f S^** — \s?->7)VR 2 ~R 
N©»/J\fUDfift#fTto:Jx5o 
c?Tn ^©.fc^t^^-i/^^M l-RN<0|jS/J\»%3&te4±t:'S3te-r* 

5, ^©feK)t}l #TX^-Vf^;i/Ri (i = l~N) fcx-afeK4±©**J& 
n^af MSSi (Si tt%) fc©7'7^>h£^jgC^ i &g#fc3o 

£5±TgfR4©&^£ft^il4©^^-^Wl 2#@/££*u S*T7-£ 
SP*f 1 2±CX^|Rlt:W3eiBll"C«lit«+*S© 12*©**^—* 1 3 A, 13 
B#Bj££ftWSo SfT-^UA, 1..3B©i£SBt:t±, TOIL 

*»^7>fe^tlfc^B^T-S^^3fflfl^e>S*v-^ 1 3 A, 1 3B*mw? 
2>mM%k1fi&U£tiX^Zo TZf — umfrR i©77-f^ > b^Ftcifi. H2 
©XYX7 i -^6£iS«j-f3;i£:(:: t fco-t\ 0 3 -5 k:. S^-^SW 
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1 2±<7>&m^-^ 13A/1 3B©*/fr#&|£&&ft^mi 3(Z>3fc$aAX£-£ 

1 3 A, 13B^l^li5. 

(TBI) <D^*->^2 0£X£ 
ftfc&tf^?^ LT+^SCD 2 O077^f ^ > h7-9 2 1 A, 2 1 B 

«^tlt^5o SfY-^13A, 13B(DP^pl(i N 77^f^>h7-^2 
1A, 2 lB©^^^3^J;SM/J^<DP^PSh«iS^L<iS^nT4Dt)s 
±iE<D<fc-5£^S^-* 1 3 A, 1 3B<D$>k%mZft$&AXtZ'&m£1£tztm 

mm-T-t&tt 1 2 <DmMmi*t>mitit i l i:iRiD^©BB0^x-^t- 

Z.h\Z±-?X, Si|7-^13A, 1 3 B CDfe»)tf^ 3 t «t tl^? 
^^-l/f^Ri077^/>hV-^ 2 1 A, 2 1 B©3£^£Jfcfi££*i 

•So 

^077^f^>h7-^ 2 1 A, 2 1 BCD±^{C^^m3{SI^5)©^ 
iM£±X;&fatCSI*t-£fc«>CD^-2 2 A, 2 2B#ISS£:h^ ^—2 2 
A, 2 2 B~?:lx.M£tltzMB%yt : %:$ky6T : b i^tTTR U;i/- • If • 
#iST% itWSOr^^^VhtVlfHA, 1 4B«x.£>ftTl>£o 
77^^>Hz>tl4A, 14B{±^tL^n^^s CCD*^7f©2»: 
TcOJi^^^^ll^ ^(Dmmm^ifiT^^ ^>Y^—!7 2 1 A, 2 IB, s 
t>**f/fo-r3^S-7— ^ 1 3 A, 1 3B©^£«^U *<Dm&m^i$m2CDT7 

T7j*> hm^mmm 1 5&, ^(Dmm.m^^mmmmvx. mm-?-? 1 

3A, 1 3B©^£*rT3T5>-f ^> h^— * 2 1 A, 2 1 B^X^IrI. Y#|p] 

^®GLm?tim*&®, ztib2m<DtfLW?tim.*£.%mm9izm&-?% 0 
m%k9iZs *<D2m<DGLW?nm.&m^zttmz^ ^-D^fi^ti^mm^m 

^%£.5^\s^2)\'*T—V2(Dfcm : 8k®>*ffr>o CtltctoT. SfY-^ 1 
3 A, 1 3 B lz%$ L>Tn 77-f^>h7-^ 2 1 A, 2 IB, 1>^T teT**- 
V^^;WR i©^^->^2 0f*l©^^->P i 

f^MShs 7^^-l/f^;VR icD^y^ — >p i GD&^ft^ 3 £ J; £ 

fcJu HMlft£*i£-7— ^7 1 3 A, l '3BO^ («K 
28 



WO 99/50712 



PCT/JP99/01548 



Ml (XFo , YFo ) £fHtrr3;i£T% T7^-l/f^l/Ri077-f^> 
£fc. 0 2{c45V>ts jSM^^PL©ffl!St, St£4±©-x*-*©ftg|fcm 

&x*tf&m<Dm%ytTimk *mw u mk*-? ©&& ccd*^^© 

2&7G©il^f?i^T-|i^U MIf$77>f^ > hM-tMS^ 1 5 (z&i&irSo 
T^-TpO h-fe>-y-2 3©^m*^i: x'** — Ix7^^;i/R i©^#->© 
£i*&©*i|> (^6*'i» £©Pb8PS (-^-X^ >S) If7-^«12 
±CD^©^V— ^^fflVNT^»^<«)e)tlT. £$«$¥IS9|*]£f3ti2*tT^So 

0 3 C^-r<J;3 S^4±©X^[q]©4§ggB(z^Jx«+^M©2^©>'^^ p( 
>h7-^24A, 2 4B#Bf££ft-C^£o ^l^ x^^-Ut^HI i © 
77^>F^7lf;l, XY^^-^6^^i&-r^^i:^J:-DT^ 12 2 ©7" 
7-T^> h-fe>-y-2 3©^m^tjli^ i3©^y-^ l 3A, 1 3B, r 
Xfm&4±(D77"( 2 4 A, 2 4B^iLT. ^ft^ftSipx'- 

^13A, 13B^ M77^f^>hT-^2 4A, 24B©77^f^>Hz> 

1*2 3©^m4>^{-*r-r^{4g-rns^ti-«ijt-So cne>©ti-iiij^(^M^ 

9«^tL. Cin^©ft^S^M^T^J#m9{±, *ipV-^7 13A, 1 
3B©4J^A s 7'7-r ^ > h-fe>-tf 2 3©&fcB*'hC^t-3£S©a£3ft&5©& 
^ (XPo , YPo ) , M77^^>hT-^2 4A, 2 4BOW77^ 
p<> h-fe>-9-2 3©^m4"t\{C^1-^^#©l«^5©^1g (XPi , YPi ) 

d©^. SfT-^UA, 1 3B©ffi^^7*^^^> V?-?2 4A, 2 
4B©4>/i>£:©X7J|nk Y7JIr]©P^I1{± (XPo -XP, , YPo -YP. ) £ 
*£T% ^^-l/f^Mi©77^^> hB#©im£5©Ml (XF 
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YFo ) fc^ltx *<Dffim (XPo -XP. , YPo -YP. ) frtzttm 

2©XY*5 1 --v6£i&i&-r;i>c:i:Ccfco-^ m4£7j<T£oiz, 

?)\,Ri<D75"( 7-^2 1 A, 2 1B©MO+^ (Mft^'fr) fc, 

CLh#T-#£„ ZCDWmfrb, H2©XY^^-^6^^i&bTsJ:^ 
^5^X^^ Y7?[qi^i&-r?)C:i:{cj:oTs S&4±©4> ^CMbtfgcD 

3£^bTSt£4±Oit'J^^T£TO£^U £CDH4 C:fc<,v^ S^4©^ 
I©77'f^>h7-^2 4A ) 2 4B©*'l>£*^£:bT, X$fr&tFY$i£¥ 

/^->i^2 5®^f^!l 01©gi^*->3 6£ l/a{£fc^b£ 
*#£T'ifctK /1*->^2 5# S X^IrK Y^lDjtz^n^tiaMt^t:^ 
iO^nx^a^ h^S 1 , S2, S3, SN (N = a 2 ) #<£^ft£aS!£ 
£ft£o i/a nfiS i (i = l~N) ©&gyu Hl©$l^->3 6£<£ 
t04©fe^^3^^bT^J^bfe®^©, i#g©gi;^->P i© 

isi/j^p i icD^stis^^n-c^^o 

(CctoT. l24£:fc^T. ^4±©i#g©^ay b^S icD^'C^ ±13 
©T^p< > h{cd:oT^«)5>tiTVNi) -7**-l/^;i/R i©3l^# — >P i 
©i&S'J^P I i©g#4 J <fo£l^fc>-&&tf 0 &l^T\ ^fflm&9te'&&1-2>&& , & 
&©«IE#l3I£fi : o£:gL ^©^*->P i©i&i/J^£**k4±©^3y 
ISiC^fl^nc S4tC43V;Ttt> ilS40/^->^2 5^mti 

z<D&5tzLx. m 2 ©n{@©^*£ -u^^;vr l~RN0i/^->P 1 
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££3T% l*fc©a£IR4©*3teEISUTfci\ "7** — U*-*;i/R i©5E&CH 
*>&t\ ara4litttt6 5±fc:B»*ftT*tK *©{ftSBu V— *fT«fiM-8C 
£*IEii£fi-$J£tvT^£o S£-pT, I#©*te4©fi3te*fc^ 1*7-^ 1 3 
A, 1 3Btm&4£<DGLWM&ifi&lh-rz>z.£\±te\,^<DT: > TXf-U^tfr 
Ri©35S&B#fc:fciu tx^- U^^;VR i 3 A, 13B(z^bT 

-f^>hY-^24A, 2 4B©<ftB^tftm-r5465^tt^. d©^&£*K # 
7^^-l/^Mi±(Di;^->Pitt, Sfv-^UA, 13BM 

CIM;^->©^«$ti, S'J© ^©^^-U^^l/RbfcfcfcBJLfc/'* 
*->©##^j&$ft3£b#&s<, £©£^ mm^?—>hmiL^#—>h 

-c- \tm&<Dmwm*^mm.0k<*m<Dm%0kfr &m a * fc v**-u^;i,r 
mn%z*)<Dm#i-p*&$. -nt—i<>x77?* (am) s armies* 3© 

^■rixKiv^. *©a#^#£s»fb-r a s^^m3©®®^ 
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y h->mte¥<Dtimi'7 hY^mot^iK ftizQmm&gi&mm^ 
^-->^i-sfcfc N mz&?<DmB*>7*~m(Dm'?7s7*%mmmLx&< 

m^titz^w, (w-ymfr) 5 1©^©^^ ons^) 5 2 ££, 

2o©?7-f^>h7-^2 1A, 2 1 B#Bfi££ftTV^#, ^CDM52^5 
-©^P^tf-Sijfflx'-^ 5 3(i. ^O^^S^icRB^n^^^ -®^iS 

^li5 3X, 5 3Y^f,i^tl. #V-^I^5 3X, 5 3 YfcJU WM.<D7, 

WWY-^53(t C^T*(i-^©v-^Si5 3X, 5 3Y 

Sti^Cs MfiDV-^lI5 3Xl, 53X2, 53X3, 53Y1, 53 
Y2, 5 3Y3, 5 3A, 5 3B, 5 3 C<Dt&fr&t>1ttf> Zt#"C£ 
2>o -r-tmmtLXtii, *'J v h£iE?iJbfc&©5 3X 1-5 3X3, 5 3 Y 
l~5 3Y3©fc (P3ff^ *§B. *©*fe©J&tt£^tr) * 
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-7 h 'J y?XtklzmnLtz$i<D5 3 A~5 3 C"G%&^ 0 Htc, ~?-?^m&. 
5 3X1-5 3X3-^5 3Yl-53Y3©£-5 h©*£ (li) ^(D 

®M?£m*&j5.£&&e>1£tzb<D, &3^fci:5 3 A~5 3 C©£ 
©*#£ (ifig££) ^^©EjyHIBSfflStiJI^&^fc^KO^Ji^iD-e-T*) 

47t^->p iCmbfc^©fc©££&JBT£ ^^->P 
> • T>K • — >T'fc3®-£-C&;*U v h£IE?iJLfc&©5 3X' 

1-53X3, 53Y1-53Y3S, 7^->P i ifim&l ? 

h )l> (C/H) n*->T*&£igl££&t>*-;i/£iB^JLfcfc©5 3 A 
-5 3 C hcfct^ #^^^-U^^;URiP^T-^P^ttM^-^ 5 

3 Sff^T'2& £ *ft*?Hb& iT©m^^ £ b < & V * &»x 

Milffl"?-^ 5 311 «^tf-Afi§B^g, U-if »K83te 
(XTVJl— x ) ^fcJBWt, T^-T ^ > h "V— ^ 2 1A, 2 1 

sHWfflT-^ 5 3©s»^^3 tis^ifesffiHftaf-air^feft©^^^ 

tt©MP5 4&:rrS33fcte5 5©Tfidfc*te*-fe>-tf 5 6 

*RW"C*tHfc*ii. ^m-b >it 5 6 CiSt^mM-^ttx 9 CAA^na. 

PIP 5 4©Tiffl(3^S-fe>^5 6&§S^-rt:. Kftiftckt)^ 

C^SiftK^S^tRS 5©MtcJfcj£3fti>o ±^J»^9C«kDXY^f-y 
6 ^tififr^PIMifflT-^ 5 3©tftK«©— oC*fj4;-rafiB©5£filt^ 
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•?-?5 3(D&m<DXV v h (jigftSfl) ©5 *>©*** ^fatCttLTftgi©;* 

>; y hftpna 5 4rtt:siis m&BMgf 'J y Hft3tj*nn 5 4f*j£gi*u £ 

y h#HP5 4F«3{cmnfe^ JH&HP 5 4©£Uc;£i&L-t l^, 
* h©i£im5 7#HP5 4©i$ftfc#^KK|lg©#fciiUnU £-*£jffl;Lfc 

t^Ts £©*&m^©t-?**mf;fc&^©^#«^ 

©XXttY;frft©&g£st$JT£C:£#T-£3o ^©XYft$J£j£g&©Z 
&gT*fir-5^ H8B©M^©3SJ^ S feS^O^If ©M^tSo * 

©fi^aaftt±. mmmx^-^^m?L^o Qmrntmrn^-ps 3©& 

■9-5 6l3«fc^^gtt^{ziiinLx ^®{3-gcUfe«JiTtf-^*5ffi^fc^ 

l/f^;i/77^ > h^-^ 2 1A, 2 lBt<t^l/?-^VRi(D77'f^> 
h©^ d©«t-5^H«Sra!j*«-^H«Sh«Bffl^-^ 5 3 ©Jgf^HCttbTfr 
V\ §HBJ*g**iatS««p-rSo u©ft«t:S^#> #SP^MJffl^-^5 

3©&i^©&a («(fte) fc^*ie>ic:»j«r«3iai» (tsth±©M) 

10;^->P i£7* h^**M©a&fc4±fc&¥-rS£fcfc:«fc!K SSJ^©S 
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zzx-. •g.mm.mmm-v-z 5 3&. -^**-i^;vr icDra^s 21c 
»Dia6*^ ^^60 &mm<D -?x*-i'?-?)VRi£mm teMi&x & t> x mm 

hv-^5 9A, 5 9BSt>'^^#ftOT^-^ (fg3^-£) 6 3#?fM£ft 
TU3o £*i£>©:p^ ^hv-^ 5 9 A, 5 9BM^IMiffl-7-^6 
3fcfc. v^^-^5 L ^;WRicD7 ? 7^^>hv-^2 1 A, 2 1 B&tf^itif- 

(^i7-^) 5 3 £i5]D^-e&!^ ipiu^es (i^i) izmm. 

^5 ltptB 6 lCii, tt«©^B8»ti-3!lfflv-^ 6 4, 6 5, 6 6 

w^jitv^o egjaaepv** ©agists 6 

1«J$6 l©(f*^x'j7 4J:U xHJ7'2~i'J7 ? 4{C^n^tL8{l©^ 
P^ft?9Jfflv-^ 6 4, 6 5, 6 6 ZZil^tlMlftLX^Zo ;tl?.xiJ72~ 
J. V ^4 *l*^Bg«H-«!ffl v-^ 6 4, 6 5, 6 6 t±, x'j7l 
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^ 6 4~6 6^-7^^ — l^i^l/R iCD&ftMmm-*-- ? 5 3 ^rnvtccotm 

(Ditto, &mft¥m<D&&&mz-miz£r)mwTz>o ztit><D®iEjj& 
&*<DBttitzjfobxmMtzm&Tzz.£tfii!t*. mm$&*%&iE-rz>tz.®><om& 
mE%^(DEm^\^x^~^^itmL^m^Mnt^^iiifix^^o 
( a ) ^*->&m<D±x<D&xmmfe?ti> *> ©-r ns#g^ t & & o 

ZLfl\±?^$ — yW&5 1©±« (flffli^T^^ 6 0©:n>J72, 3, 4t 

T'&So £"f . ^60 iJ7 1, 2 , 3, 4 ©=g-£F»it$J 

fflv-^63, 6 4, 6 5, 6 6©S^©(4g>&^tl^nit«iJb^ x»J7l^ 

ij 7 2 u 7 4 ©^n^tic*^s^a«j«:«WM4^n-?n*^am 
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1, xU72-x'J74tttM2 34i:t^c x.iJ72-xij74t01 

mas?* *> ommifi £ & * * 5 cf§*wsEg{i (u>x3>bD-7^^) 

U?-*;i/R i©ra?a»*S5 2£^2ftTV^£Fimit$Jffi^-;7 5 3©& 

t-rzty mi' -MMi<oiiffi*SE^sifiOTt:«t»3ffa. utitj:^ m 

mmXfc** V 6 0 CD 31 U T 2 —a: D T 4 T- ©SSU&^fr £> ©Hii#^ * 3 

( b ) - >m&<Dmft-m(D&-cm&fe : ?ti> bcD-rnm&m^ t & s «t -5 £ 

**Lfc»IE#Sr(?fc5o *?\ MM**^*^ 0©#3iUri, 2©#£ 
fflifetfaOffl 6 3,6 4 ©««£©#« *3f-«l U x'J7 1 x: U72© 

;;t-it ^Oltiilfc^Iit, XIJ7 1TI4M1, xU72-Ci±M2J:t 
5c aiU^2-e©^^* i e>®MMA s S/J^^SctaiC^li^m 
(l/>X3>bo-7^^) fc«fc!>S!fe<W£W«E-f3o £©»S£frofc&© 

u^;i>r i©jasa«*S5 2c^j**nrv>s^iH<feSf«iffl^-^ 5 3©& 

fcfSfc. Ml' -MMl©«SE4te*MElMfc«fcbfT5« ffS 
6 0©^'jT2T-©S^^^©mMA J S'hJ:^i> £ t-9(-ffiIE^ 

n&s i©-5^©*wssb# (eafflafi*^^^ 6 o©xiyr 2 c*B^-r3g&#) 
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*1\ ^UBSm^** 6 0<D=&3L ij71, 2 , 3 , 4 ©#gmftaHIHJl 
v-^6 3, 6 4, 6 5, 6 6©&i^©teg£ft«!iu xij7l» xU:P2£ 
tfx'J7 3 4 (x>J ?*3 £xUT4©i^#©xy T) ©^*V?ftJC43W-3¥*9ft 

fc«MR36ft.x i'J7ltliMU 3iUT2-CfiM2> 31 U 7 3 4t*(iM 3 4 t 
t^o xy7 2-C0SBft?4>6©^I4««fe«U:^ <ftD, *ox»J 

73i:xU74 £ & < & 3 J: -5 £tt*RHME£ 

*-i/*-*;i/Ri©ja$a««5 2«j&£ftT^££F E mth$yffl^-^ 5 3©& 

il-TSbs Ml' -MMl©BISE*<SWfi«C«fc0ff-5« cmicfctK 
ffiS*^^^ 6 0©xiJ:p2T©H£«^*&©i^#«fcttfc:'J^<£!K 

ox y t 3 4 •cossi^ip e> ©hm*> *stfC'J^ < & 3 «fc a £«ie£ nfctt 

i©ftC^JII»^ (MS*Y^^6 0©xiJ7 2tffl§t5M) £OWC 

xU73 4Cffl^n^) £o^T©l£^i4$M:E£ftfc^£fc*o 

±13 (a) - (c) T'^n^nxUT^lzfg^MM ( (a) Tf&Mli:M2 3 
4, (b) TttMl i:M2s ( c ) T-fiM 1 hU 2 hM 3 4 ) SJffflTS 
Stfx r 1 0e$liM 1 ' ±&Lfc*iHfi (x>J7l~xiJ 
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7 4£Bf&£titz&&mm.mmm-?-? 63-6 svmmGLWnmw&ttbv 

■s)rmLtzm<D3tnm$: (uli, vli) i:U flffi^^^ 6 0<Dx.>)72(D 

QT&mmmm^-z § 4<D&&w*mm\^tzm<Dm®m* (u2j, v2j) tu 

gS^^ipv^ ^60©x'J734 6 5,6 6 ©#&g£ 

MJUfc!$©s+*M£ (u34k,v34k) tn» fSU i «^ 'J T 1 T'CItM^ 
j ttx. >J72 ^©ftS'J^. k&xiJ73 4 T*©ttM^T*fe t> s ^ 1 <fc 

b*^Si&T-&£>o £©§^&Sb-£»x i = 8, j=8, k=16tfe 

So 



5$ (Ll) C^V^T^ (Xn, Yn) &W;i«iT*& !K (xn, yn) ttn# 
E = E2 +E34 (L 2) 

E2 = 2 (W2xj (u2j -Xj) 2 +W2yj (v2j -Yj) 2 ) - (L3) 



E34= 2 (W34xk(u34k-Xk) 2 +W34yk(v34k-Yk) 2 ) ••• (L4) 

k 

S (L2) ~ (L4) T* £11 LfcE#g/jN a, b, c, d, e, 

f £ ft >h -Si& D3<tf><5>o 
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W2xj, W2yj, W34xk, W34yk(±. &M*ffiE-i'Z*7 : )Vtt&ltoZ 

^iz^')T2 i:iU73 4T-©^;i/5£fre>©^gMM©J£. xj&fr^Yjfcfr-e 
©^;i/Sfre>©&eKSS©j£%&MTafc»©>^*-^ (m#&$o T*fe5o 

IP*>> >»t*5 li*|©^*->©&g (#l;Li£x ^JB*^4»i&»^) t 

^CT^CDHiJgt3^*^{tfc«3x ^^->CD^[pJ (X^IpK Y^Iql) Cji&CT 

(a) ai»J^2 (IP*.. M*->««©*MH)SB#) tts flfe©^**-^^ 
3 4T?©5^£©l/2fcLfcttftKfc*>fci , >o 

£©i§-£\ #m^^{iJ^T©<ta{ciS^f-Sc:hA s -C^i.o 
W2xj = 2/L2xj 
W2yj = 2/L2yj . 
W34xk = 1/L34xk 
W34yk = 1/L34yk 

fc«U L2xj«rcUT2T'Sifi (El 9 *©±T^Ip1) fcffitf* j SB©^ > 
,**->©»«. L2yjtt3iUT2-e7k¥ (M 9 *©££#[*]) fcSElFS j #B© 
7 0;^->©^ L34xk Si'J7 3 4T*Mt;:Mtf£k#@©^ 
— >©»Sn L34yk SHJ73 4l?7.k¥£MT>*3 k#B©^-f 

£©J:5CM&#«*iS^r*£fcCJ:!3. x'J73 4MtTxU720 

40 



WO 99/50712 



PCT/JP9 9/0 1548 



>/l*->bfr&V>t§'&&. W2xji:W34xk<g:/J^&1I (ffiS*fc:fci:0) x'J7 
rtlzSSC^VS^'f >Ji9— > Lfr&V^^-fciU W2yjfcW34yk£'h£fcHI (@ 

£^©T% ^J^.{^ El 1 0£^T.fc-5£> 4tfc©^** — U3^;i/R 1 ~R 4 

y-^>^i/^-^;i/ 3 4*SBgl"*:ii:§#;lfc»^ £±©T**-i^*;i/ 
(JSJKl) Rl ©*§-££«:> ^atn^fflfctt^a^fcai^ flb©±asv 

»tx ±ffi©«tat:saas**ifeiaio7— ^->^u?-^;i/3 4&/si^-cs3te& 

<DftK**lR4 2*^LT^^W*«iB**ilTV^ao £^W©H®Cfci: 
7*M/^7 h#M*P£ft> *CD«Iii±a»3fe**4 2©&®fc-&Srr3J:-5C 
##£*iTV*£o fra^WBu ^BI^©^^*;v^*^bTSW^4 3±C« 
J#£*U IO$£4 3£XY*7 i -^4±fc@££ti,-0^o ^4 3±®g 
ii4 5mX, 4 5 mYSV»J6t5 U— tfT ^iZk^T^mZtiZmMlcm 

t&N-a 4 3 ±CS$?-^ 4 7 A, 4 7 B«^^feS*^-^M 
4 6#@5t£ftTl^3o •7-^>yi/f^;i/3 4tft, ?©;^->f^2 5* 
X#[pjtc&if i9C77-f^> hv-^ 2 4 A, 2 4B#3M£*Vt^5o -© 
77^^>hY-^24A, 2 4BI±, i3t^lfcio^ d©?-*^^ 

->p i^it5iC77^^> h{c^ffl^tife^©T-fe^ 0 ^ne.©??^ 
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^>h7-^2 4A-, 24B(D±J5lZs WW7-f^>M077'f^> 
h-fe>tf4 1A, 4 lB#EB«*ftTV>So Sfv-^4 7A, 

47B. 77^^>h-7-^24A, 24B, J&UT^-f > Hz>1M 1 A, 
4 1B*fflV^ t£ft£4 3 (2I©U- !fT»»CJ:oT^*ilSmSEffiW 

*<d'&. nta&iD'&myt* ft ornate, ^m^co^^moT^^ *>h-t 

>-tf-£J8^T. -7XMW±©^>3 v h^4 8©T7^^ > h#frfc>ft3o * 

9-^>^l/f^;i/3 4©^^->i^2 5 t^tt, ^H5*©flBliJ§7fe^ 
cfcD^^^^l^— tf Tfe^OSTfeTfe I L Ji*—>W&2 5f*l 

^nfc^^->fa«5 i<Dmm<Dmmmm5 2tz&mmm-*—9 ogi-^- 

16 1l:$PIMiffl7-^ (^2x—^7) 6 4, 6 5, 6 6 fcJ&frTSfcfcfc 

Y^^-i/^^M icommmms 2tisit^2^6 2^mtHi 

fflT-i/ 5 3 l: (21 3 v-*) 6 3£Bs£LT&3 

MfflS^vx * 6 0 ©gSHMfetMBJiv--* 6 4, 6 5, 6 6 ©$£i£#©>f4g 
(ffl 2 £3HMU Sg2&&g©3I&ttg iP6©r*il^ 

m>m>Gm (*3^tt«).stf«xe:swtJ:i) : ?K>*«>*<« 

>-U5 L ^;i/RiCD^F»ti-«iJffl-x'-^5 : 3 (£l«Ufca) ftfh 
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5 Ucffl^f5^1^6 nzltmZtllf?-?) 6 4, 6 5, 6 6 

h * 3 4 zwmt a c J: #*c s s • 

0 i:*ea!llWfttH«fflv-^ 5 3 h6 3ttH-ffiSC?F^-rS«t-5K:LT^SA s . 
MIIMft^fcJ^^x^-i^^R i ^Waffi**"*** 6 0 fcoHrc* 
©7-^{iICfi[If D 5 ; t i) 5 ^ 5 A 5 , *©«fc3fc»£fcfcJ: N 

7.5 6 O0*ft*ft©£B8{fe§f-88JB^-* 5 3 £: 6 3& N Sl>C*l*rr£{M 
(EMM)' £JfMr£&SJi&?Lfcfc<s Ev>©<MH«#Wflr?fc:ftK> 

£^c*B*tL&vv&® (rnfc<M) tzmizztbtzzo £©*!-££&, m 

EE©v-^£mM#fcS^©MIE£ttT-& <s £HffeftW/B^-* 5 3 i: 6 
SOttlOiCtD^tSr^X h— 5>3 > (Distortion). =JV 

6 0 tMtSV-i^ 5 3, 6 3 ~ 6 6 fciu ^HftfHi^K: ^StKIICttb^ 

* 6 0 ©fg 1 SIR 6 1 tMtS^rMIffl^-^ 6 4, 6 5, 6 6 fck 
EI9fc:jj*Lfc*©£|Ee>ft-r\ 09*K> ^FJPiT*^ h U * ^^ttfc^-fS - £ 

##j£&fca*©$©£SUB*-*£ zLtibcD&EM&stmmv-t 5 

3, 6 3~6 6tts H2lc^bfc^S^S^fflV^T?f^LT*) ctV^U 
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%Ltt (M^n. ^>tf-Afc£) *J8^*B3fcg«x XJiU-iftf-AM 
> * ^ 4 ± £ jl&n* - > &EiIiiK # *fr V > ifi te¥"T 5 «fc 5 £ L ft V * 5 )Vtt 

IS««rtt©»jE*iS*±IBt:l»e#n**CDTftt5&<, 

«*«a»«#*««E1- * d i: t <fc t) !6««tt©*iE*ff ^ i: * fcx flfe©^* 
* — Uf-*;i/fcT3^TfcJ^ mauf^Jl/^D- r-i'avnufcCJ: 

r*«3teSE« U^y/s-) *g|2©u*-*;i/S}te3£itfcL-cflJMS»^ M 
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nm&mmm%htze>t£^z.h-&$>z><> ip*k &m4 ±izmw$tiz>Nm<Dm^ 
* - >#t- * mm ®m%fr mmmm z -a omm vm* z <d~z, mmz m x. 

^->0^^iC^©«g«l:TS^4 (l/Wh) ©Sftm^Mf £> 
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vjvvxk (x#s/Ti/— iffeif) xtbzt, mm.4±x<DUityt(D&g.£mi 

fc£* 7-y77l/ YTs**? >ttX & 3 M?t?t&Mffi?tX 4 ± 
SS4±f©S^O^t, Sfc4©7£ffi^fc, S&4±Tr©*©;t« 

j&u mm.4±.x<om*#->m±o'Dtii'gUtt<-r, ^s^y^-r^t 

LTfc^o £©»£\ «7— =*>£fl/f-*;i'©7=>'W ZW — >tiottt> 1 
tfc©-?;* * - 1/ ? ;w©j&n * - > % 4 ±©4Mft©««t:* n^ft^f £ 

*%Lt>'rztttXg2>o &^*->l^±©o&#«#±<fcv>»^T?fc# 
ftl*fr*BU 36fi4±©^>3v HI3±T-*©%l!^©ofc 

c©£ l^jte&K-eBu n-©m^si*iT*^©^^^— 

>%*ft j eft3&K4fc:te^-r**©i:bfc^ «»£©»3teg*4ffl^Ttt»© 
u^;i/©;s*— >£S&4£fc^-rs I fc-5k:LT*>«}:^o l 
#©9— ^>^b5 L ^;i/©M^^^g^^^^-i^^^^©^i:^©S^ 
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0"J;U£&i£f£^ m&GLM. ^MESk Mt^7 >3>&££iHlL-t^ 
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1 lAim^-l'^MiOM^U Ell 1B&01 lA©-g{S (v- 

v \x & ibj-©®^ lt ^ ©e&bj (±^B&-r a 3 h tz r £ o 

msmrn s 2©?*>g^*->^5 1 t<DMR&fri im%(D-u 

T*Me>b«)Ts ^©^#££P^§liWB©v-^g&7 3 £Ltz<b<DX~$>Z>o 

l/*-*;K77>K (WO) |5lEI^^7 2 ~>C*#&£ia 

fcj^Mu t-^S57 3©^g©s^g^©-rn^a^i:^Sci:a 

7 lClS^bTT-^a5 7 3£&ftbfcl*3S£:bT. 
->Pi©/^->^)iiag|5^©iS^i:^-^^7 3<D&&&t~ci±, 5^ 
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©j:?&^-*gB&is:w--ftc. ^^->««5 i c»j«**ife9-r > • t> h* • 
x * * - > g #(Dag^«anftttfl it, * ©«g$ cs^ # £ 

1*IE"ra«i:-5fc:bTfc«i:v> 0 *©ffe©#f/&-$>3&mfc:oi%Tttx ±afc©SBl£JK& 
h*©HP^Mk:/J^< UTv-^BP7 3£tt©8&J>|gP£b-t> gltflife 

w««rcaK^iR 3 c^^3tsMU-r s c: ^ c «t s8Sie*te3*fc 3 ©*ag±- 
#fc#5»&£fls*ffi«b"Tfe«fcu. 

msmmmm 

ffiliffeta. £fcx BH&#RBbTBfclcBiWbfc , 7-^>^U^^;i'0«UfiX 

X^-U^Mi ©Sg/J^#ram # * ftft # e>m#&&&m£ ftfc ©T* & 

r;W7li (W) ±CS^lCMbTM^>'^->* s lG^^tlTbtV\ 
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)\s*m^Tv~-*>-7'u3-?fr*m&vtzmei*, mi 3i±zntm£-rz>tzv>, 

i (i= 1-4) &v**-l/^;t/T-&tK ZZXl±mW*ffi%LlZtZ>tzlZ)lZ. 
W *9 - > t LT lE^ffim©^ * - > P a ft* titz 4 

U^M1-R4 (J^){£l~Jl)lg4) ®;^->Pa4?^^SS (^7>£ 

$ii££*T^&#£>> v^^*te4{cfe^:-ri>h N f^F-^sVCJ:^ IE 

tPb«^iif:7-dr>^l/5 L i7;V3 4)!)S^ni)o 

dft^Sl 4^#^LTm^^^BJ-r^, 0 014i;::fcV^ P c&v;**-l/ 

mmmm<z)&<D) RitizBf&zntzjExmtfKD^t-y (mm±<D 

Jf^^tifcglE^^cD^^-VPd^^^^ X h->3>CJ:7tlA,-CS 

s§!ft±©^->P d±CD^a 0 £*tJfo-f&3I^ 
*->P c±<D&a 1 (^^l^3c7)tt3^AX^il^>SILn^S^^^->P 
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t(D&&) tLx, /?i©&« mum) zmitnmsmtz&bzmLx. mm. 

£-5&st«iJ^£> ;s*->pd©±/iC^oT^i&£&&^&P^i££fTi\ 

»-5»», mmmmm 3 <omm) tn-rzmz. 

3>, zi^ms nmwMm) 

51 



WO 99/50712 



PCT/JP99/01548 



(4) V— *c>yu?-?)l3 41cMT2>t><DtLX. V-*>?U3-?)UDGk 

mzwsvw^ &mmwm (Si^^m (i25©#-5§4 2#m) <owm) £*r 

(5) jgt&3£^ (4 2) izMTZbVtVZ, &f£ft^©]Rli (tV* b 
-^a>. 4feiS*5ffi. #j&J&H, 3^JRMx ^tSiRM^) m&$>Zo 

T^^-l/f^M i t^-TS^^— >P i fcio^TOjilliT*— *©«IE 
tt> 1^5 L ^;i'S^fi^>7 ; >'W^m^g©±gB^:TCDilS (1) ~ (5) 

r?Xfctf£&CO^Tfr? «k o ft: LT .fc^o 

±IB©JI@ (1) - (5) i^^Ts vx^Si4XlifyHX» 
±©H««j*©tf[if £if-$JLT, Sft±©^* ->&«£■*-*£«>© 

n : fc^fttHHf 5R©ffl-«!l^«fe (nfcfcSBS) 

i : § i^©it«iJ## ( i fct 1 ~ n ) , 

j : ±§EJHH (1) ~ (5) ■ t^jfe-ra*^ ( jttl~5) 

(xOi, yOi) :&mwrmm<Dimm<D^m&WT:&z&i > oi(Dmm 

(xji, yji) :mm (j) ft:«fc aig^ft: £ Dj&POi (xOi, yOi) ifi£tfLLT. 
&Qji (xji, yji) ft:^ofc^©^Qji©{fi[gtfffliJ^ 

*3\ i#g©MH£g©j&POi (xOi, yOi) #JHH (j) ftiiSggJBtct 
DTIB©^; (Ml) Ctot, ^Rji (Xji, Yji) KlfcffiTSWBSEfl^T*;!/ 

pXji-i r aji bji-i rxOi-i r e j i_ l 

+ - (Ml) 

L Yji J L cji dji- 1 L yOi J L f ji J 

±aiZ*$^X. aji, bji, cji, dji, eji, f jifc* H $mmt LT©Q ji 

(xji, yji) fc^7\H/±©j&Rji (Xji, Yji) ©H##gfc/J\£ <&* £5 

fc«/J^HiasSfflV^^«>*Ltf«tl>o fiU ±IS©TO (1) ~ (5) fc<fc*& 

ff£ft:J:£^MfcmST&Vvc:£#^£ti5©T% ^^l/fcJfca&fc^ffiB (4-14 
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S#WC^ £B£ff$JLfcB$©i#@©MJtt£LT©£Qji (xji, yji) 
i:^;i/±©£Rji (Xji, Yji) *>£>s WT©Eji 2 hWik££IIT£>o {SU 
sft£&T\ kftl^n £-£©«»•?&*<> d©Eji 2 #g/J*fc:& £ £ a &> a 
ji, bji, cji, dji, eji, f jifc«/hent$S£«fc D#©ftK J;^. EP*k 

Eji 2 - 2 i (Wik((Xji -xji) 2 + (Yji -yji) 2 ) - (M2) 

Wik = (1/V 2xs) exp (-((xji -xjk) 2 + (yji -yjk) 2 ) /2s) 



zzr, mm, i^omm^t^mE commit (omuifim^^ *t 

SM^^^iST^So A (M3) *©sii. #^*gll&Wik©-r j £©i£ 
i£ X) s #*£l**U£ i #g©fH0J^<=>ag < glftfc^-* £T? &#Si:L 

fe^ffi^ii^So s*s/jN^^ti«i#a©it«{C3a^^-^u^# 
^u^v^^ia^h^bs i#g©st^i&gT-©i^ia ( j) iz-D^xom^ 

iltifciDx MB (j) CoiMO^f;!/, BP*k i#S©tt«iJ^P0i 
(xOi, yOi) #/&Rji (Xji, Yji) fc&ti^*^x;i/;& I #fce>ftfco ££T\ 
tg#©£«>£. SC (Ml) _SttT©J:^ftaiBt:»*Itr. 
Z j = A j • Z 0+B j 



• (M3) 



Zi 



r-XJh 
L Yji J 



Aj 



aji bji 
cji dji 



] 




Oi 



Bj 
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(i) - (5) iz&zmztem&mmrzbcDtLx. (i) - 

(5) \Z^X<Dmt=tT)\s*%7L%t. 

( 1) Z 1=A 1 -Z 0+B 1 

(2) Z 2=A2-Z 1+B 2 

(3) Z 3=A3-Z 2+B 3 

(4) Z4=A4-Z3+B4 

(5) Z 5=A 5 -Z 4+B 5 h&So 

^©3S»*ife*-r*BMRS:%^«>5o m@ (j) (Dimx.'D^xam&M 

Z0=Aj" 1 ( Z j — B j ) fiU A j- l ttA j©i£ff5U-eftSo 

^oTs (l) ~ (5) (ct^ tltov^ToWtf i5 

(1) Z 0=A 1 _1 (Z 1-B 1 ) 

(2) Z 1=A2''(Z 2-B2) 

(3) Z 2=A3''(Z 3-B3) 

(4) Z 3=A4"'(Z 4-B4) 

(5) Z 4=A5"(Z 5-B 5 ) 

answer ?m x&WL±x^*->&mm^k'&^x&&-fcibtz\t, 

Z#-U^?)\sR i±X¥(D&olZ^? — >*W®XffimTtil3.£^fr&%l } ()tz 

Z 0=A 1 _1 (Z 1-B 1 ) 

= A r , (A2- 1 (Z 2-B 2)-B 1 ) 

= Ar 1 (A2- , (A3-'(Z3-B3)-B2)-Bl) U ) 
= Ar 1 (A2- 1 (A3' 1 (A4- 1 (Z4-B4)-B3)-B 2 )-B 1 ) 
= Ar 1 (A2-'(A3-'(A4' , (A5- 1 (Z5-B5)-B4)-B3)-B2)-B 
1) - (n) fcfc*. 
fcfc, i^^;i/Sft^eT-M3£T£7-*>£*i^^;i/3 4±©^*->#3 
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\z&^x, mm o) iz&zmz*mikvtz<te^w&iz\±, A3- 1 * 

Kr^^^W®. (W) lo/t^-^W^otl^fefci:, 

- 1/ ^ £ ;vr i ±t- £© «fc ? £ - > £M«>TiBII-fftfcf <fc tNiP £ 

CBu 5£ (D) &ttfflTtt«J;<s £©<fc?&£&T% MS (1) ~ (5) <D± 

x^tbtz^w^MLx, xtemm (i) - (5) cDifip&iowioa^b 

©v;*£ — U^-^;i/R i Clft^©-^^ — U^;i/R i£fl§U7\ u 

T\ >%M***JPHfcLTx JSCH (1) ~ (5) fc^LTVN 

^ne>i±«^-e»bx ^©ffe©JiH£%ji:LT. i£it±©/^->£3i£ 

&n*->P i*atR 4 fcfeaf raffia 77-f > b-fe >1t 1 4 A, 14B 
Zm^TTXf-UT-ZJVRimkl^CDT^jt^ hv— ^2 1A, 2 1 B £g 
ip^-* 1 3 A, 1 3B££1&mLTv**-lx^;i/Ri©:P^^>h#fT 
bW. lt SS^ft^&feS??^ ^> hT— * 2 4 A, 2 4B©fth!) 

LTfcckl\> d©*!^ 2£4$&&8ftgS (02) C»XUt«/^->P 

iSte^-r^Bffic, *©s»fi#g«£jBivT2&R4±©u^;* YtT^jtv 
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3 T-J£f£-r £ i: i: * fcx 5 bT*©«a&*£«#llP^*--> 

#fcCS^T#tftf^©ffillHB&##K e>B&j£bfc (1) x 

(2) tCj&HbT£b£&M#£tfcmbTfc«fc^o d©£ts 
©;s*->£S«4 (9-3r>^i^*;v3 4) 

(affi) , ««#^3©BBPft (N A) > SVi7>f;^©ti&^i 

*bi\, ^fcs ^-^©J»fi^>t:y^-*c^©^d^bf**s -?**—i/*-*;i'©^ 

VfcP— £bT:fe< ZtftMIZ b^o »7— *>?]s3-t7))/ 3 4©->1* 

->^e7^sw^¥-r^s^a (0 5) TfcTOfc* m&4 3±cmcvi 
^->**r**«*ms*ia«u tu^© uk (5) ^stt^cst 

H#&tfcffibXfcJ:v^ ^fcs ±5E©^HQte?K«Bfc*v>TlttRlb/tttai* (H 
7©ft-^5 4~5 630 ^fflVATs ^a**M*&tftffl1-*«fc5fcbTfc«fcVV 

s^y^->^bs ^4±fc^*nfc<fe©ttii*tftmb"ctf^***«>"r*' 

«tVNo £©*§£\ 3i^:ny^>^&£©rn^;*CjggbT£b5M^f;T& 

&tz. mft<Dnmm'c\z, bu5&© (d - (5) t^\zmmhx^.m^n 

;"<* — >©— as©*&Mi--& 2k feS^ii^©^* — >©-fflfcffe©ffi#fc**b 
TWty7 h^tSi^tU* <fc^o t**— u^^;i/©/^- 
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$fi£i:£-f S^F®) CttbTv**-i^7;i/£ratt££?£bT*><fc^o 

7 h3-fra,fc-5fcbTfc«fc^U &Z^&v-*>tr]s?-7))s<Dm3&lztimT2> 
— i^^i/tcouTii^©^ — >{£g£r>? h£-fr3£-5f::bT 

&£^o — l/^7;Hz£oTi±^©;S* — >£M£-£1\ fr-P^© 

' $ 5>fcx ^SMm^fi£m^T^7x*-l/^;U©^*->£g&4 £3£¥ 
r * i: * tts * -l'?PfrRV£fiLifi*ti j eti&&?t¥K 3 £*f bT*B*ti£ 

*fc**»K4 tomm&mzft^Ts s&4±-t:© j £©>h*->©$k¥&£m 

HuSili© (1) - (5) *^iLT4l:5tl^©o*»s ^teHEfcffifc 
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t>r<pcr&LT^©ia<E^fS;^*ffis-r4«tat:uT*«tv>o 

^■C«S4©»3teCRr4^IBttJt«W*< * »K frog] 2 ©tM&a&g1Itf:c 

— » ©"5*k 1#@©t;** — lx^-^;i/R l©/t> — >»© 

«raa j B»»fifc&&&v>;i*:a j fe3o IP*k aaR4±fcHE^«*ftSNffl©i&* 

■K*©«>**->fc«fc*©»«£fc«#gfc!)i§So *£T% x'X^-U^-^ 
;i/fi^*©*ft«gfcft&fHII!|-r?K Xtt^ii/— ^a^fcTScgrtistx i&n 
^->©tS^l3^©^bSM>DTS&4 (l^* h) ©SftS£»g?-£ 

&*&HfibT4>«fcl\, 

H'Jt-h^-efe^ mft.ytVMffi.ft TffcSfcs St£4±T 

©ftft£©9te£JRIil$N (»#I$WI) t<D'Ptti< Sftft 
WlXft (^^i/Tlx- 1f&£) Tfcfcils *tS4±T*©mft)'d;©3£!JS^, t 8tit 
'W*ftfc©'i>«e-< £&-;fr££4b£«x S&4 (b->**h) ©mftifctUg 
-rs^fct:«t*o i 2 ~EI 4 Ife^l^Itf^SS^^ 09* 

T-©S^©^Jghs St54©3£ffi&S£^ *!54±^©^©^aE*|a]^K-ri. 
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g&4±T'<Dmftft<D&m.£. &fa4(D7£&m&t, X&4±T'©^©j£S 

&© * - 1/ 3^ ;i/©$a; t * - > 4 ±©i£ifc©isi$£ ^ n^tufe^-r * 

MI3 (1) - (5) <D>J>te<t% l-Dtz£-?X£.KZ>&mfr*m%tT%£o^ 
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iPXc* : &o 

wt> *&wom4mffi&m*mm*&misxmwrz<> ±^vtz^immm 
mc^xmizmmLtzmmiz^xit^^mmo-^^-r^^tiz-r^. 

£ ^ © 9 — ^ > ^ 1/ ^ ? ; U 3 4 CD S^t B$ C|iJ /B £ *X 3 0 

g& C7^>**) 4i±. s^^^^cDcta^^^atscDSteT-feo. *<Dmm 

fj&£*U ZL(DsV?->mM2 5£&tf£?t;:tfm^fri*ffl®2o©2&^v-^ 
J:t)^577^^>hv-^24A, 2 4 B ftT <^ £ „ CLft£>c7)T^ 

;*>hv-^24A, 2 4Bli, n^V-AffimmW, I'-ift-Aiiits 

is^s^fi u^y/i— * ) mzm^x, ^-xommfii^m 

CW^nt^5, mfaAte?'?'! h-fe>-9-2 3 (E12) SfflVv^ £ 
n?>©T^^pC> 2 4 A, 2 4Bi:SfY-^13A, 13B£c7>^*r 

v^^-^^R Uz&T^H 2 lA, 2 lB#7fM£ft 

1 4B^fflW7^- l/^^R i^£^©7>^*> h^f— ^ 2 1A, 2 1 
B£g^-? 1 3 A, 1 3B££tfc£iJLT-7** — l/f-^;i/Ri©77-f 
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2 4 A, 2 4 B&-tfctBLT (Xfisttk Y^IU StfUJifeS) 
£f#&fc©J:bfco bfrb&#£s lSI©-7^^-i/f ^;i/R l©i;^-> 
P l$r^4tcfe¥1-^BU^r7>f *>h^-£24A, 2 4B4tfeffiU 
{ig*l&£ffl^Tv;*#-i/?-?;i,R i~RN©i;^->p l^PN^av? 

tlSfe 4 £ fe^ b T % <fc W 6 

££>£ N n#g©^X# — l^^^RnCD^'^ — >Pn (l^n^N-1) 
*2&K4fcHW-rs*:£x Mli77^^>bT-^2 1A, 2 1B©'J>&<4: 
* loft*R4CteafU S&4 (bi>*h) fc^j$£ftfc*©4l>fc< fcfc lo 
hv-£7©$g&£77>f h-b>U"2 3TtfcmbT*#e>:h,£&g 
tiltRfcJil^Ts (n+1) SS©^^-Uf^Mn+l©i^->Pn + 
lfc2&K4fc:CT:raJ:3 6:LT*iv\i £©£t.s Jfcttttnuft77^>h 
Y-^2 4A, 2 4B©ti:fiMS**#fflbT*«fc^o 3SI«P$0^^ 
— l/^*;i/Rn*»K4fclEarr*»^ 1~ (n-1) #B©t;** — I/?-* 

©ffi«flMR©*4fflv%S«fc'5t:bT*J:^. £©£:^ »R4±.S:|E3f 1 

~ (n-1) f@©i;^->Pl~Pn-l©ra09^ 

;i/R n®I;^-> P nCiMtfo^ f^to^ 5 77 / 

©«tss^ mnRvmio*&m\sxm,WTz 0 mi oizs^x, Ri (i = 
> i"Aj *»e> r D j 4*^n j e f njKj*^iifc44feo"7^^-i/7 t ^;vR i-R4 

-^6±©H#4£5±£«A (o-K) nkkfet (ST1), &g&©^** 
-l/f^Mi©?%©»-te (JSRR1) ^EI2©U^^;i/^7 i -^2±(c 
S&A (D— h*) (ST2) o ifeWTx 77^-b^mi©77'f^» 

61 



WO 99/50712 



PCT/JP99/01548 



7-^2 1A, 2 1B$Sip7-^13A, 1 3 B tzftLTT^J * > h b ( S 
T3) , St£4©7>^*>h ^2 4A, 2 4B^77-f ^> ht>if2 3 

&WohT. ^cDi;^->P loi'Mi:£te4 i:t77^f ^ > M (ST4)., 
^mS^IUSbTV^^-l/^^^R l±©;S*-> TAj ^fe4±tcte¥ 

-r* (st 5) o -7**— u^^;i/R i s?2*»e,asai 

(71/ U — K) L (ST6) , £T©^;** — U*-*;Ufcovvca&K4^0^ 
— ><Ote¥A J »TUfciPS^*i|3J»f'r* (ST 7) o ST7fc:fe<,vt* ±T©-7 

&©-7*#-l^:7;WR2~R4 (JRJK2HKJK4) £ji&«&AL£& ( S T 8 ) „ 
S T 3CHoT x 7^^-l/^^;i/R2~R4±©;^-> Tbj ~ roj CDS 
«4^s©te^*lilS«t#*ff^**«&jeifc<ft>)3Sro ST7fc:fc^7\ 3:T©v 

(t>d-k) u (st 9) , ztib<D-m&m?t!i8m*mTt2>o 

Z(D'&, SK4±07t hl/^* SVSoTVNS 

— l^*;i/R i £©:p^ ^ > h fc{£ffl£*ifca&K4±©:F7'f * > h7 
— ^2 4A, 2 4Btt % H5fc^Lfc^W**3teS&ttfc:i5Vvt % d©>7— 3r> 
3 4 *JB©^±£^*->©J|E^!&fSffi-r*l*© 

2 ©tgflMStefcfcU *4S«©*Sl*^«i!);JR3ls XJ±7V * h -> a 
LTV^i§1§r&*>Df#&o CCT*(±. &f£)fe^ 4 2 OfeftWttfc^ 111 5 At 

^F) ©SI2&2 9 fc^a^* h-^3>#B#LTV^&©£-r£>o 
01 5 At*UT, S^#^4 2©ft$[ljAX 1 2 9 ±©£2 9 a 
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£T-©g§$££r, MB?2>mte&2 8±©j&2 8 a£T*©ft$iAX 1 *>e>©8§8t 
£ro tT&t, HfrT-©T^^h-'>3>D (r) mZtiZo 
D (r) = (r-ro ) /r ••• (N 1) 

'&^X, ^8irT*©&f^2 9©lM2 8W5ttt1 , *lIli. &Kr • 
D (r) hteZo 

il5Bll MU4±(Di'3 v h^*$S 1 , S2, SN©iE?!J*W^b^ 

*<DmwL4 (v-*>?u?-i7)i3 4) ^ffl^Hi>^©s^s, 

^f{±EI 5 ©ftftigg©£l^^m4 2 ©ftflilAX 1 £T-©gggi£ r hit* 
£©^>3y b^S 5£^©&f^3MM 2T* l//5^T^/jN^Lfc^©> 
^&m©^g^|q]©&S-rixfi{±> (Nl) 5£J;S (r//?) D (r./£) i: 
«t*o &tzs ®2<DmytmWlz#\,^X. Way h^SStl^LTiSS/J^P 
I5©S^B^(5 (r) £l:mg-fft£«:fcV^«-£-©. E15©S^gT* 
©^©^^^4 2C«t^{ig-rtl*^ (5 (r) //3£taZ> 0 ^CT% £© 

Mr nsT- ^ ©^ * h - ^ a > £ ffi^-r 2. «>©ifeWio ^ © «fc 5 {3 fc 5 o 

<5 (r) //? = - (r//3) D (r//?) - (N2) 

£© (N2) iSiDs Gm-fftSd (r) ^^©ctdlc^^o 

5 (r) =-r • D (r/0) - (N3) 

Z(Dj&lz&^T, D (r//?) #IE©jST-&£^©^^;*&^y\ El 2© 
l^ft:*lMlMPI 5*. ^f4AXhffi^-rs®^^©^fSAX{w|q] 
ttTMTft£^£C:t£^i*1-&o PMSfc. S/3 y h«i$S 7 

T*k ^fJ6tl»|iS'MPI7©l^I§ (N3) ^§lf;ti9tfilf^ 

5©S^aiwi5^T^fettAX 1±©^>3 >y h^S 1 3T'&, E2©S^fi 
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xmmm2 8#7W*£te (w) ±tm#£ftao 
©ttfitifeaaj^fsaa. ^*a/? (r) ^^ut^si:^ 

<£i:#S*b^o ^bT, ^JOT 1 5 y MISS 5 ti/J\«P I 5 

znftT&nvnt, m2~m4<D&§tm?tmn*m^xmyttiLW*6 (r) 

5 A 0 7= -f * h - $/ a > % ±<fc b X «fc D CffiSrC t* 5 <fc a fc 5 o 
m&MXMX'&Zt bt> *©lft^«©*g|fe«M4K:ttx EI 1 6 AC*ri"5 

^t^tssiois!f3 nnxmtwnwmm(D&§£m 3 1 ii^^>v> 

£> i$) 3 ^ ^ i - gg g # b T V ^ m& C o £ 8% 38 r 3 o 

si 1 6 aiz&ux. &&&3 mm&3 0©4M>3 5 hmtXtb* . 

cfca^fctf-iiA/rv^. cities u^-^^hss^a&Eiio^aE^iqi^rnT 

£) X&tK 0>J;tfcf£^3 1 a£\ Sfflfi9«cSB^«3 0 

atcftbX, -X3ErSltdXl«»«-rii-r5^K:, ftmttztt^fiWjBMft 

-0*§^ ^0HWFJT-{±. H2~EI4(c^bfcx SS4±t77^-Uf 
^;i/Rl-RN©^^->©*S'Mfe4«»Jig»"r%ft»«^SIBi:bTx Y£ 

-£bX\ 0!£fc£|g 1 6 1 at^fST^^-l/f^jl/R 2 lot 
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mi sb (D&t&mm 3 2 stg 4 ±©§§^±0^ an *a«©Eai& u 

£©BI1 6B£:fel>T> Ml 6 A©$#|£3 0 a^JGSf SI9;gf±©2/3y 
2 l±C«/t^— >CD|6/J\ifcP I 2 1 £&i£-rs fc©h-f£o £©*§1§rs d 

©*>3 y hfi«s 2 1 *^©a*^m3 , ri/ifffg'r»/jNt9!»ufc»^©«-r 

i$S2 1C»LT»/MPI 2 lOS^ttS*5X2fc(^g-rtl^•a■T^5V^fe 

-dX2//3 = -5X 1 - (N4) 

(N4) ttS1"ft*<yX2B\ /? • 5XU^5o 

Mfcx WJT-ii. 02~E!4©m^ST-M/J^PI 2 1 £»#r*»l^ M 

«fcoT> »/J#PI 2 14Y«lt:»L-rS«FStMt)fc^l«0«i«**5o IrI* 

££»ft$Hr?ttia 1 6 A©**a.-gliittf0M<jfc;t§&£ft-t\ ISI3 0^ 

BU^©l^BJl!i±s 77-f^>hT-i?2 4A ) 2 4B^77^ ^ > h-fe>1t4 
1A, 4 1B-CtfcffiLT\ tS^^4 2©3'6lftAXlt:MLT^©^* J (5{S 

a-^^SIS (-^x;\) W±0i/3 ^ h»t:> * > h-fe >it4 1 A, 4 

1 Bt 1 toT9-=Sr>^l/f ^3 4©77^y > hv-^ 2 4 A, 2 4B£is 

®S) ©->ay MS^§77</>hi/3-y h^fcLTS^U 754 *>h 
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•b>^4 1A, 4 1 Bt<toT77-f * > hv— ^ 2 4 A, 24BJ:77^^> 
D-;\*;i/ • t^-(^> h£fTO<fc-5£LT&J:^o fc^ t^J* > h-fey-tf-4 

1 A,- 4 lB©ttfc>btC7W h-fe>i^2 3£ffl^T:nW\>* K • ^D- 

*2 4A, 2 4Btt'7-dr>£ r U3^;y3 4077^ h£ffll>£ft£o tfc. 
7— ^r>^l/^^;i/3 4©:? > -7-r*>M3&ffl-f ST^f ^> hv— ^2 4 A, 

2 4B£fciSiJ£, • *V T^-f ^ > K >a>* K • ^d-/\* 

;i/ • 77^^ > Mz^-f ar^^o h-^-^^y-^y^u^^^s 4 

7^>Ft-^24A, 2 4B{±+*«{c[S^^1 j1 > * OJ&mZ&MT' £ < , 
-f^>hY-^24A, 24Bii. El 2 £^ Lfc^STfc^R^fflV^^LT 

77-f^>hY-^24A, 2 4B(i^DA^h*©ji7fe*fT-^m^nx 
>hT-^24A, 2 4B^77^^> h-fe>"9"2 3X&1 4 A, HBCio 
T77-f^>hT-^24A ) 2 4B#«frtiTV>£^ ^ ^ \X > h -fe >^ 2 
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Ct\ 77-f^>h-7-^2 4A, 2 4B#3&7fcJf T*Sfc>ft&V>«fc?£. WW 

77^f^> h 1 ?-: ^7 2 4 A, 2 4B*flM*>7*— fciT^J&LTfciV^ 7" 

$e>ts M^^e>%577-f^>h7-^2 4A ) 2 4B©ttfrt>lC, 
^£4±©U£>* M:5FM^n577'f/> hv— *©»fc£J8^* J^CLT 
&«fc^o £©»&. .£*R4&«!#8ft&B (13 2) C«lXlTfi;^->PiS 

m<DWW->£ftg\L, WW ->*^>tZg<g>t>itTmfa4lZfcWt2> ! b<Dt 
/W->tm&W->ttzft\fT, feSV>t±«H6^Dy^# (CPUii^^U 

tlS^4{Cfe^-Ti>©T% 9-*>;7>^;i/ 3 4£ffl^fc^;\W©S7fc£lt 
^T^4CDS^t^-r^TO{il:bWft< & tK ^-3B!2CDtg^S^«^^ 
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«*©«^*->«te£*©»fi*fc*##t& *zx\ •vxp-u*-? 

*;i/«lc:*©mftm£i§&LT&<fcv^ aafctfc©^**-u^*;i/t^*©» 

if'jK-h^tass^ m%yti$mm.?t awfoz) x&zt. s*54±t* 
wvvzyt (i^-s/vi/— tf^ir) -eisst a&R4±-e©sa«te©3S&£i:K»* 

mL4±xom^(D^At, &w.4<D7&&m&t, *^4±t©^©« 

^lRlCi8-r*a3fc3te©fi8lt««©B2:s »3te3fc ©3Bl6JS«»£:© 

£©3MfSfl^SSfcJ:;h,fcJu 7^ ^ > h^-7 ^^-^©F^Icd-^- 
S/a>^>*7-fey >tt?©l£SI#'J>fc^ l»Rifei&»Oi5BR&:7* hT7 7£S£i£ 

^-©7^-f p«> h^-^Sfflv^ttB'&to-B-rsiatiLifc©^ M^©A£ 

< x tvw 7ffl©*^±c^^n^>>'^->©{4m^mjs^ip]±i- 
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jzyu^mw, iii^^ h\ s^s^t (ccdk zzMtm^nm 
^m^^it, m^mm^4- 1 9 6 5 1 3^nst>*wi-?>^@#i^ 

5 4 7 3 4 1 O^CH^^nT^t), *SP^IHTfif^bfcm^a> XfiM^L 

(%L&4 3 6nm) ^iJ^ (*fcR3 6 5nm) N KrFxJp^YU-f (&S2 
4 8nm) . Ar F^^U-V (tfil 9 3 nm) , tf 5 7 
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